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Whatconditions democratize a dictatorship? This is an importantsubjectin
comparativepolitics.Themodernization paradigm hasalreadytriedtoanswerthis
question.AccordingtoLipset(１９５９),democracyenduresinafluentsociety.Heverified
thehypothesisfrom correlationsbetweencross-sectionaggregateindicatorsofwealth.
Anotherpopularworkinsistednoteconomicgrowthbutinstitutionalizationwasakey
factor.Huntington (１９６８)identifies thatinstitutionalized regimes were an explicit
prerequisiteforeconomicgrowthindependentlyofdemocracyornotintheresearchof
manyhistoricalcasesaroundtheworld.
Themodernizationschoolfacedthebreakdownofdemocraticregimesindeveloping
countrieslaterandwasthereforethoughttoloseitsownviability.Thebureaucratic
authoritarian(BA)argumentexplainedamechanismofconflictsbetweenregimesandlabor
sectorpromptedacoup.TheimplicationofBAtheorywastherewasnonlinerrelationship
betweenpoliticalregimesandeconomicgrowth.O’Donnel(１９７９)givesanalternative
explanationofthemodernizationtheory,especialyLipsetthesis.
However,thewaveofdemocratization,orredemocratization,ledtoboththerevivalas
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Abstract
Thisresearchatemptsatheoreticalandquantitativeanalysisofauthoritarian
regimesenduringinthedevelopingcountries.Weatemptcomputervisualizationof
themodeldevelopedbyAcemogluandRobinsoninordertoderiveanempirical
hypothesiseasily.Thereisareasonforustoacceptthemodelthattheybuildonthe
principleofdynamicstochasticgeneralequilibrium.Thenumericalsimulationdescribes
acausalrelationship between nationalincome sharing and regime change,and
delineatestheeconomicimpactofregimetransformations.Therandomefectsordered
probitanalysisofpaneldataprovidesevidencethatsupportsthehypothesisfromthe
simulation.Thisresultcontributestoempiricaldemocratizationstudiesbecauseofnon
adherence to a positive relationship between inequality and democracy among
quantitativeresearches.
AccordingtoTheEconomicOriginsofDictatorshipandDemocracy,thepoorhave
noincentiveforregimetransformationandauthoritarianregimesarepreservedina
stateofequilibriumincomparativelyequalsocieties.
welasthereconstitutionofdemocratizationtheoriesthatcontainedtheoldparadigm.
O’Donnel,Schmiter,andWhitehead(１９８６),anearlystudyofthisrevival,makethe
importantsuggestionthatitisthedecisionofdictatorsthatdeterminesthebreakdownof
anauthoritarianregime.Previousstudiesdedicatedefortstospecifyingwhatconditions
facilitatedemocratization,butdidnotspecifytheconditionsthatalowleaderstodecide
whethertorenouncedictatorships.Afterthat,severalstudiespaidatentiontothe
decisionsandenvironmentalconditionsofleadership,theso-caled“actorapproach.”
ThefindingofBAtheorylaterturnedouttobeastudyfoundedonadistantoutliner
sample.Przeworski’sgroupreviewstheresearchofthemodernizationtheoryandfound
severalresults.Forus,thereisthreeinterestedknowledgeofthem:(１)itiseasyto
predictwhetherdemocracyisenduringstatisticaly,butitisalmostimpossibletopredictit
isborn orabort.(２)Dictatorshipsare much more vulnerable underthe unequal
distributionofincome.(３)Democraciesremainstableinrelativelyequalsocieties.
AlthoughtherearevaluableinsightsamongtheworkofPrzeworski(２０００),model
developmenttoexplainpolitical-economicrelationshipremainsanissue.Thestatistical
researchesforcross-sectionortimeseriesdatahavemeasureaggregatevariables,
assumedthateconomicgrowthorcrisisafectsapoliticalregimeinwholesincethework
ofLipset.Therefore,anumberofliteraturesarelackingintheideaofmacrotheorywith
microtheoreticfoundations.Itisthatweshouldthinkaholisticsocialchangeisfounded
oncolectivebehaviorofindividualactors.Theprincipleemphasizesinternalconsistency
ofthemodeltodescribehow tochangepoliticalregimesbyinteractionwithexplicit
behaviorofactorsundergivensocio-economicsituation.Thisisareasontoembrace
formaltheoryapproachinthispaper.
Thispaperiscomposedofthefolowingfourparts.Thefirstpartletustoreviewthe
literatureaboutformaltheoryaswelasempiricalstudiesforpoliticalregimesandstateof
theeconomy,especialythestateofincomedistribution.Thenextstepisconcernedwith
obtaininganinferencefrom computersimulationsoftheAcemogluandRobinsonmodel.
Thenwewilbuildahypothesisofregimeenduring:lowincomeinequalitypreservesthe
authoritarianregimesinthedevelopingcountries.Thethirdshowsthatthehypothesisis
testedinpaneldataanalysiswiththeorderedprobitmodel.Thelastpartisadiscussionto
establishthevalidityandperspectiveofthisresearch.
１.TheLiterature
1.1FormalModelsofPoliticalDevelopment
Anepoch-makingwordinmacroeconomicsis“Lucas’sCritique.”RobertLucas
criticizedandunderminedthefoundationoftheKeynesianeconomictheory,whichwasthe
mainstreamtheoryatthattime.HeclaimedthattheKeynesianeconomictheorydidnot
assumethateachhouseholddecidesitsconsumptionpaternsbyreckoningitsown
expectedincomeinotherwords,theeconometricstreatedaggregatemacroeconomic
variableswithoutmicroeconomicfoundations.Amacroeconomicvariableshouldbethesum
of the variables that describe individual behaviors in the market. Therefore,
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macroeconomictheorymustbeestablishedonthemicroeconomicleveltoanalyzeany
individualdecisionproblems.TheKeynesianeconomictheorywasforcedoutofthe
mainstream;bothneoclassicaleconomicsandthenewKeynesiantheorycameintofashion
becauseoftheirmodel-buildingstylebasedonthecommonmicrofoundation.１
Itispossiblethatthesubstanceof“Lucas’sCritique”holdstrueforothersocial
sciences,politicalscience,orsociology.Themacrotheoryofsocialscienceshouldbe
establishedonmicrotheoreticalfoundationsthatexplainanyindividualchoicesaswelas
preferences.Themodernizationparadigm,bureaucraticauthoritarianism,orcorporatism
theoriesarecommonlydevoidofamicrotheoryandthuscannotbeappliedtomodern
politicalanalysiswithoutrevision.Evenifaresearcheremployedastatisticalapproach,e.g.
LargeNstudies,byusingtheabovepoliticaltheories,hewouldonlyobtainanempirical
ruleonthedataastheresult.Hewouldlapseinto“measurementwithouttheory.”
Theriseofthe“actorapproach”wasreferredtoabove.Inmostcases,authoritarian
breakdownsandtheemergenceofdemocratizationhavebeentriggeredbythedecisionsof
politicalleadersandarenotassociatedwithrevolution.Severalpreviousstudies,including
thatofO’Donnelet.al.(１９８６)orPrzeworski(１９９１),havemicrofoundationsowingtothe
focusontheinteractionbetweenincumbentsandoppositions.Howevertheirworksdid
notovercomeananalogy,itwasWeingast(１９９７)whoproducedthefirstworkonthe
modelwithanexplicitdescriptionoftheplayer’spreferencesandbehaviors.Thegame
theoryisconvenientfordepictingdecision-makingprocessesunderuncertainty.Therefore,
democratization studiesare increasingly adopting agame theoreticframework.For
example,we can pointto Geddes(１９９９)who formalized diferentrobustnessof
authoritarianregimestodemocratization,andBoixandStorks(２００３)whodescribed
democratizationandpoliticaldecayinthegametheoreticform,thusavoidingthiscommon
falacy.
Macrolevelstudiesofcomparativepoliticswithmicrofoundationsaregetingmore
influencedbythemodernmacroeconomics,regardlessofone’swishes.Attheleast,
politicaleconomists cannotdiscuss the economic influence over politics without
acknowledgingeconomictheory.Thisfactforcedustodecidewhethertoaccommodatean
assumption— theoptimizationbyindividualactors— ornot.Thisassumptionimplies
thatapersondecidesforthefuture;thisenablesustoweighindividualpoliticaldecisions
undertheutilitymaximizationprinciplecommontomoderneconomictheories.Withoutit,
wewouldencounteralargeobstacletoconductingacoherentanalysisbecauseofan
unclearpresumptionaboutthebehaviorbehindthemodel.Theaccommodationofthe
optimaldecisionrulebyactorsinvolvesatheoryofpoliticaleconomybasedondynamic
stochasticgeneralequilibrium models(DSGE).ItistheonlyworkofAcemogluand
RobinsonthatsetupthedemocratizationtheorybasedonthefoundationofDSGE.Thisis
thereasonthatweembracetheirmodel.
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１ SeeKato(２００７)andSaito(２００６).
1.2Empiricalstudiesontherelationshipbetweeninequalityandpoliticalregimes
Theliteratureoftherelationshipbetweeninequalityandpoliticalregimesexhibited
threepaternsofempiricalevidence,(１)incomeinequalitydestabilizesdemocracy,(２)
thereisnostatisticalsignificancebetweeninequalityandpoliticalregimes,and(３)
democratizationinitialyincreasestheincomegapbetweentherichandthepoorbut
subsequentlypoliticalelitestrytoreduceit.
Muler(１９８５,１９８８,１９９５)supportsthefirstresult.Hisstudiesstatisticalyshowthe
negative relationship between political stability and economic inequality, within
democracies.AccordingtoMuler(１９９５),inequalityhasasignificantlynegativeefecton
democracyinhisregressionanalysis,resultingintheconclusion“incomeinequality
hindersdemocratization,andthisnegativeefectexplainstheparadoxicaltrendamong
countriesatintermediatelevelsofeconomicdevelopmentfordemocracytodecrease
instead ofincrease.”２ Hisconclusion concurswith amajortheoreticalimplication:
democratizationorenfranchisingpeopleprovidesthechanceofdecreasinginequality
throughhigherredistributivetaxes.３ Muler’sexplanationpredictsthatpoliticaldecaywil
appearundernonfunctionaldemocracy.
ThestatisticalanalysisofBolenandJackman(１９８５)adherestothesecondresult.
BolenandJackmanpayatentiontotheprocedureofthemodelspecification,lesttheyget
trappedintobothspecificationandmeasurementproblemsfrom previousstudies.Their
simultaneous-equationsmodelprovidesempiricalevidencethatinequalitycannotexplain
varianceofpoliticalregimes.Themajorconclusionis“politicaldemocracyandeconomic
inequalitydonotseemlinkedinanymeaningfulway.Itispossiblethatfuturestudieswith
betermeasures,alargersample,analternativespecification,orsomecombinationofthe
above,mightprovideevidenceofademocracy-inequalitylinkage.”４ Gasiorowski(１９９７)is
anotherstudythatsupportsthesecondresult.Hismainconclusionisthatindustrialwage
growthi.e.,theindexofinequality,hasnosignificantrelationshipwithspecificpolitical
regimes.
Simpson(１９９０)isauniquestudythatbacksupthethirdresult.Heregardsthe
inequality-politicalregimerelationasanonlinearform andbuildsupthepolynomial
functionmodelforhisempiricaltest.Simpsonhypothesizesthatasmalminoritywiluse
theirpoliticalrightsfortheirowninterestsduringtheearlystagesofdemocracyand
hence,thepoliticalprocesswilincreaseinequalityorexpandincomegapsbetweenthe
richandthepoor.Sinceanenlargedconstituencyappearstoparticipateinpolitics,
economicinequalitywilgradualydecline.Thisgivesusanimageofpoliticaldemocracyas
havinganinverted-Ucurverelationshipwithinequality.Hisregressionmodelprovesthat
theefectofdemocracyonincomeinequalityisstatisticalysignificant.
Thestatisticalapproachoftheliteraturehasacommonproblemofthemethodological
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２ Muler(１９９５,９７５).
３ MeltzerandRichard(１９８１)exhibittheimplicationfromtheirformalmodelofelectionpoliticsandoptimal
redistribution.
４ BolenandJackman(１９８５,４５０).
limitationofapplyingcross-sectiondataanalysis.Thisresearchcannotassistinanalyzing
unsystematicandlowqualitydata-setscontainingseveralmissingvalues.However,wecan
benefitfromasystematiccolectionofdataoncomparativepoliticaleconomy.Somehigh
qualitydata-setsenableresearcherstoanalyzetheefectofincomeinequalityonpolitical
regimedynamics,notonlyincross-sectionbutalsoinatime-seriesdirection.Boix(２００３)
appliespoolingestimationsfromhisownpaneldatasetandgetstheoppositeresulttous:
equalitypromotesdemocracy.５ThebasicdataofeconomicequalityisDeiningerandSquire
(D&S)inthestudyofBoix.D&Sisamilestoneresearchprojectthatproducedadatasetof
economicinequalityincross-countrycomparison.D&Sdataiswidelyusedforempirical
studiesincomparativepoliticsoreconometrics.Thisdata,however,containsmanymissing
valuesaswelasduplicateindicesduetothecomplicationsofresearchunits,urbanor
rural,personalorfamily.Adam Przeworskicautionsthehypothesesbetweeneconomic
inequalityanddemocracyarealmostimpossibletotestbecauseofthedatadeficiency.６
Consequently,ourempiricalresearchapproachissubjecttothefolowingprocedureforthe
utilizationofpaneldata.
２.ModelandSimulation
2.1TheBasicModel
WefirstintroducethemodelofpoliticaleconomicsdevelopedbyAcemogluand
Robinson(２００６).Thismodelbuildsasocietywithncitizens.Thenotationyirefersto
incomeofpersoni＝１,２,..,n.Letususethesuperscriptitodenotesocialclasseswithi＝
porr.
Therichhaveafixedincomeyrandtheincomeofthepoorisyp＜ yr.Thenotation
θ istheshareoftotalincomeaccruingtotherich.Thepoorarethemajority,sotheir
portionrepresents１－δ＞１/２inthenormalizedpopulation.
（１）
where０＜θ＜１.Themagnitudeofθ aindicatesthedegreeofincomeinequality.yis
themeanincome.Itiseasyforustorecognizeyp＜y＜yr.
Webeginunderadictatorship.Politicalleadersareabletocarryoutdiscretionary
fiscalpolicy,tax,andredistributionwithouttheapprovalofaconstituency.Therichcarry
weightinpublicpolicydecisionmaking,manyofthembeingintheinnercircleofpower.
Theytendtoenjoylowertaxrateaswelaslitleredistribution,theoptimaltaxratebeing
zerofortherich.
Thefeasibilityofarevolutiondependsonthefolowingconstraints;μ＜θ.μ
denotesalostfractionofincomeduetoarevolution,０ μ＜１.Ifthepooratempteda
revolutionwiththebindingconstraintandsucceeded,theywouldgetVp(R,μ).Folowing
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５ BothFengandZak(１９９９)andReuvenyandLi(２００３)supportthisopinion.
６ Przeworskietal.(２０００,１１７).
thevictory,thepoorwouldhavetheaveragenationalincomedividedequalyamongthem.
Therichwouldlosealtheirproperty.
（２）
Bothpoliticiansaswelastherichhopetoavertsuchadisastrousoutcomeandthus,
thereisanincentivetoincreasethepayofofthepoorthroughanincomeredistribution
policy.Thepoorwouldnotplanarevolutioniftheyenjoyasuficientquantityofincome
overVp(R,μ).Notating meansahighenoughtaxratetoavoidarevolution.Thus,apoor
citizengetsprivateandpublicredistributionunderadictatorshipwiththevaluefunction
Vp(yp|N＝ ).
（３）
Thefirsttermontherightsideinequation(３)suggestsincomeaftertax;thesecond
term representsaredistributionpart.C()isthecostofgovernment.Politicianswould
decideonataxratetomaximizetheirownvaluefunctions.Intheoriginalmodel,
AcemogluandRobinsonshowthevaluefunctionoftherich,ashavingthesameformas
thatofpoliticians.However,therearenospecificexpressionsofthecostofgovernmentas
welasthetaxrate.Inthisarticle,thespecifictaxformulaandthecostfunctionofthe
governmentarewritentoavoidarevolutioncatastrophewherethevaluefunctionofthe
richisnottakenintoaccount.Thismanipulationisindispensableforresolvingthe
computersimulation.
Thegovernmentcostisatwicecontinuouslydiferentiablefunctionoftax.Acemoglu
andRobinson(２００６)assumethattherearenocostswhenthereisnotaxation.Inthis
game,authoritarianleaderstrytoabortarevolutionatemptusingtaxation.Theycalculate
revolutionprobabilityfrom thesizeofμ,sothatboththecostfunctionandthetax
formulaarespecifiedasfolows:
（４）
Theparameterη isanonnegativerealnumber,notgreaterthanone.Thistypeof
costfunctionisusualycaledCRRA— constantrelativeriskaversion.Wesetη＝－３/２
forthenumericalanalysis.Theparameterdisalsodefinedasnonnegativereal,givend＝
５/６.
Themodelproposestorepresentthestrategiesofthepoorasadynamicprocess.
Suchanapproachwouldgiveusasituationwhereaplayerchoosesanoptimalgame
amongmanystrategiesinthinkingaboutapreviousplay.Itisaso-caledDynamicGame,
thatcanbesolvedintheformofMarkovPerfectEquilibria(MPE).７ Tocharacterizethe
purestrategyMPEofthisgame,σ^p,wewriteaBelmanequationofthevaluefunctionof
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７ SeeFudenbergandTirole(１９９１),chapter１３.
thepoor.
TheBelmanequationisamethodforsolvingasequentialproblem.Letβ∈ (０,１)be
adiscountfactor.Theutilityofthepooriswritenwiththediscountedsum ofincome
aftertaxinaninfinitesequence.Formaly,considerthefolowingBelmanequationsfrom
theutilityfunctionofthepoor:
（５）
（６）
Pooragentscanchooseoneoftwopolicyoptions— arevolutionorenduringlife
underthedictatorship. t＝１ meansthattherevolutionhappenedbeforet,and t＝０
impliesthecontrary.ypRistheincomeofthepooraftertherevolution,usualyidenticalto
Vp(R,μt).“Ifrevolutionisatempted,italwayssucceeds,butafractionμt ofthe
productivecapacityoftheeconomyisdestroyedforeverintheprocess.”(Acemogluand
Robinson２００６,１５２.)Wedonothavetothinkabouttheproblemofcolectiveactioninthe
game.
Tooptimizetheirownvaluefunction,citizenschoosefeasiblepolicyoptionsassuming
aboutbothμ and withtheconstrainedconditiong(tN,μt).Wecaneasilyobtainthe
specifiedformofg(・,・)fromthetaxformula(４).Ifapossiblefractionoflostincomeμ,
werelarger,thepoorwouldavoidthechoiceofrevolutionandwouldwelcomean
authoritarianrulewithenoughredistributiontoimprovetheirqualityoflife.
2.2ComputerSimulation
Weproposetoinvestigatewhetherincomeinequalityefectspoliticalstability.This
examplecomparestwocaseswhereθL＝０.３５ andθH＝０.６５.Althesimulationshave
commonparametersetsfolowingβ＝０.９,δ＝０.２andy＝$５０００(percapitaincome).This
computationisthenumericalanalysisofadynamicprogrammingindiscretetime,discrete
stateMarkovdecisionmodel.Therefore,thestrategyprofileofaplayerissubjecttoa
deterministicstatetransitionfunction.８Figure１displaystheresultsofthesimulation.The
caseofanequitablesocietyθLisexpressedintheupperdiagrams.Theothercasei.e.,of
socialinequalityθH,representedinthelowerones.Theleft-handdiagramsofFigure１
indicatethatthethreatofarevolutioninfluencesthepayofofthepoor.Theright-hand
onesimplythattaxationandthefiscalpolicypreventarevolutionfrom impactingan
authoritariangovernment.Thepooragentsatempttherevolutionwithsmalμ inboth
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８ This study prepared two MATLAB programs,NDPM１.m and NPDM２.m (htp:/www.e.yamagata-u.
ac.jp/~oshiro/replication４.htm).TheyneedtheCompEcontoolboxdevelopedbyMarioMirandaandPaul
Fackler.SeeMirandandFackler(２００２),especialychapter７.
parts(a)and(c).Revolutionisarareevent,however,asitisdeemedtobeverycostlyfor
asociety.Itisnotrealistictoassumethattheincomelostduringarevolutionisonlya
smalfractionofthetotal.
Bothμ*andμ**showthatthereisnodiferencebetweenthevalueofenduring
dictatorshipandrevolutionontheleftofFigure１.Weknowthatacomparativelyequal
societywilbemorecapableofresistingdisturbancethananunequalonefromμ*＜μ**.
Therevolutionconstraintdoesnotbindθ μ,citizensneverriseinrevoltand
authoritarianregimessurvive.μ*islocatedadjacenttoθL＝０.３５ atpart(a).This
suggeststhattheprobabilityofarevolutionislowinasocietywithequaldistribution.On
theotherhand,thereisadistancebetweenμ**andθH＝０.６５ atpart(c).The
dictatorshipwithθHisvulnerabletothethreatofarevolutionatemptbythecitizens.In
otherwords,thetaxationpolicyhasagreaterefectontheenduranceofadictatorship
underthecircumstanceθHthanθLinparts(b)and(d).
Asuccessfulrevolutionwilbenefitthepoorfinancialyandpunishthepoliticalelite
(therich).Thepoorhaveanincentivetorebelandbringdownthedictatorialgovernment
thatimposessuchabrutalinequality.Thesolutionproducedbythisdynamicmodelofers
soundadvicetoauthoritarianpoliticalleaderswho,inordertoavertacatastrophic
outcomeandalsoretaintheirdictatorship,mustimposeleviesontherichandredistribute
tothepoor.
2.3TheExtendedModel
Thebasicmodelofnon-democraticpoliticsregardsonlyrevolutionasameans
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Figure１ RevolutionorEnduringDictatorship
towardspoliticalchange.Letusextend the modelofdictatorship to think about
democratization.Thisextendedmodelintroducesthevaluefunctionsoftherichand
involvesachoicethatisfacedbypoliticians.Thetheoriesofthedemocratizationgame
formapremisethatpoliticalleadershavetheinitiativetodecidepoliticalliberalizationand
enfranchisepeopleinfreeandfairelection,infuture.Naturaly,theelitehaveanother
politicaloptioni.e.,repression.Whatfactorsinfluencethedecisionofpoliticiansinthe
democratizationgame?
AcemogluandRobinson(２００６)provideasimplegametreeondemocratizationor
repression.Animportantfactorinthisgameiswhethertherevolutionarythreatfromthe
pooriscredibleornot.Ifthethreatwereseriousfortheelite,dictatorswouldchooseto
repressviolentmovementsbeforetherevolutionsucceeds.Anotherfeasibleactionforthe
richisthatleaderspromisetoimposeleviesandcarryoutredistributioninthenear
future.However,thispromisemustbecreadibleenoughforthecitizenstobackdown.
DemocratizationisafeasibleeventwiththebindingconditionVp(D)＞Vp(R|μ).The
condition— Vr(D)＞Vr(R|μ)isalsoobvious,becausetherichwillosealtheirproperty
aftertherevolutionVr(R|μ)＝０.Wetakeintoaccountthevaluefunctionsoftherich
becauseoftheirinfluenceoverpoliticaldecisions.Thevaluefunctionoftherichisdefined
underdemocracyasfolows:
（７）
Thetaxrateunderdemocracy Dismostadvantageousforthepoor pbythemedian
votertheorem.Themedianvoter,acitizenbelongingtothepoorbecauseof１－δ＞１/２,
wilchoose tomaximizeV(yp|)ineveryelection.Inademocraticpolity,therichbear
theburdenofgovernmentalcostsaswelastransfersofincome.
Letusnowatempttoexpandthemodelintoamorerealisticworld.Asocietyhasa
simpleeconomicstructurewiththeaggregateproductionfunction,Y＝F(K,L,N).Yis
theaggregateoutput,usualynationalincome;Kisthecapitalstock,Listheland,andN
isthelaborforceasaproductionfactor.Thisaggregatefunctioncanbespecifiedinthe
Cobb-Douglasform:
（８）
Thenotationσ istheproductiveeficiencyofthelandrelativetothecapitalstock,
σ＞０.AcemogluandRobinsonregardtheincomedistributionrateoflaboras１－θ,
０＜θ＜１.Thelaborforce,Nisdeemedtobewageearners.Theyareidentifiedwiththe
poor,１－δ partofthecitizenswithoutthecapitalstockandland.
ThennationalincomeYdividedbytotalpopulationgivesaverageincomey.Now,we
canrewriteit:
（９）
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From equations(１),(７),and(９),wecanderiveanew expressionforthevalue
functionoftheeliteunderdemocracyasfolows:
（１０）
In thefolowingsection,wedealwith thevaluefunction oftheeliteunder
authoritarianregimes.Thedictatorisabletorepresscitizenswhosupportdemocratization
orrevolution.However,itisnecessarytoalowforacostwhenusingrepressionpolicy.
Thecostofrepressionisdeductedfromthepayofsofboththepoorandtherich.Inother
words,thecitizenshavetobearthecostofrepression, .Theexpressionofthissituation
is:
（１１）
TheleterOdenotes“oppression”and referstothefractionofincomedestroyed
byrepression.Therichownthecapitalstockortheland— orbothtoearntheirincome
intheworldwithasimpleeconomicstructure.Itiseasytoimaginethatthecapitalstock
ismorefragilewhensubjectedtorepressionandconflictthantheland.Capitalisafluid
asset.Thereforewar,turmoil,andpoliticalviolenceinducecapitalexodus.Wehave
assumedthat K L.
Itisnecessary,atthispoint,toassemblenotationsandsimplify L＝ .Thenwecan
introduceaparameter , K＝ .Thisleadsustoexpressthevaluefunctionoftherich
underdictatorshipwithrepression.Fromtheequations(１),(９),and(１１):
（１２）
Thederivedequations(１０)and(１２)providesomeresultsofacomputationof
democratization.Theyshowthefactorsthatinfluencethedecisionsofthepoliticalelite
underadictatorshiptoenfranchisethecitizensandgivethempoliticalrights,otherwisea
demonstrationorsocialmovementfordemocracywilbemobilizedinvolvingarmies,
police,andsecurityforces.
2.4ComputationoftheExtendedModel
Numericalcomputationprovidesaneasilyunderstandablevisualsolutiontothe
extendedmodel.Wesetspecificnumbersonsomeparameters:δ＝０.２, p＝０.４５,＝１.５,
andσ＝１.θ and arevariableswitharangefromzerotoone.Thesimulationmodel
canbederivedfromequations(１０)and(１２),simplifiedintermsofthecapitallandratio
k＝K/L.Wegiveitaspecificnumberforsimulationk＝５.Therewritenformulais:
（１３）
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９ MyMATLABprogram,ARch９.m(htp:/www.e.yamagata-u.ac.jp/~oshiro/replication４.htm),drawsFigure２and３.
Iftheformula(１３)holds,itmeanstheeliteuserepression topreservean
authoritarianregime.Otherwise,theelitegiveupthesurvivaloftheirregimeandpromise
democratizationtothepoor.９ Thisproposalisacrediblecommitmenttoencouragethe
poortobelieveinfutureredistribution.
BothFigures２and３describeasolutionforthesimulationmodelin(１３).Figure３is
atwo-dimensionaldiagramofFigure２.Thelight-coloredareaexpressesthevalueofthe
richunderdemocracy.Theareawithdarkcoloringisthevisualizedvalueoftherichunder
dictatorship.Thelargelight-coloredareaisoverthedark-coloredareainFigure２.This
meansthattherichpreferdemocratizationtodictatorshipif ishigher,regardlessofθ.
Withthelowercostofrepression,incomeinequalityafectstheselectionofapolitical
regime.
Figure３clearlyshowsussomeinterestingcases.Forexample,thepoliticalelites
dependonθ todecidewhetherornottogofordemocratizationwith adjacentto０.３５.
Authoritariangovernanceisbeterfortherichthandemocracyatθ witharangeofabout
０.３to０.５１.Otherwise,democratizationisbeter.Inaddition,θ isalwayslargerthan０.２
becauseofθ＞δ andδ＝０.２.
Thissolutionpresentstwoimplicationswithabindingconditionthatthecostof
repressionislow.First,anunequalsocietyunderadictatorshipissusceptibletopressure
fordemocratization.Thepoorhaveanincentivetounderminearegimeunderwhich
economicpoliciesdonotresultinthereform ofcrucialinequality.Therichalsohavea
reasonforalienatinganincompetentdictatorshipinordertoplacatetheangrycitizenswho
aresubjectedtohardship.Withacrediblecommitmenttoredistribute,thecitizenshavea
tendencytochoosedemocratizationinasocietywithasevereeconomicdivide.
Second,itismoreimportantthatdictatorshaveapolicyoptionfortheirownregime
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Figure２ DemocratizationorEnduringDictatorship
survival.Thisoptionistoincreasepublicexpendituretominimizeincomeinequality.If
theysucceededincontrolingθ,thelifeoftheregimewouldbeprolonged.
Theseimplicationsfrom thesimulationprovideahypothesisforpoliticalscientists
whostudytherobustnessofauthoritarianregimes,forexamplepoliticsintheMiddle
East.１０ Thehypothesisisthatsocietieswithlessinequalitydonotsuferfromathreatof
regimechange.１１ However,weshouldnotewhetherthecostofrepressionislowenough
toendureadictatorship.Itfolowsthat,inthissection,computersimulationshave
producedtheabovehypothesis.Letusstarttheempiricalanalysisinthenextsection.
３.EmpiricalAnalysis
3.1ResearchProcedure
Weemploycross-sectionandtime-seriespaneldataanalysis.Thesampleincludes１３６
countriesfortheperiod１９７０-１９９９.Thedatafitstherequirementsforthevolumeof
informationforthenumberofcountriesaswelastime-seriesperiod.Wedesignthedata-
setforthepurposeofcontainingasmanydevelopingcountriesaspossible.１２
Ourresearchaim istomeasuretheefectofincomeinequalityondemocratization.
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１０ WorldBank(１９９５),Page(１９９８),AdamsandPage(２００３)discussincomedistributionofthecountriesinthe
MiddleEastandNorthAfrica.
１１ AcemogluandRobinsoncommentonaninvertedU-shapedrelationshipbetweendemocracyandinequality
becausenewdemocracywouldnotconsolidateitselfwithoutequalizingthesociety.However,weregardonly
democratizationprocessinthemodelbythelackofexperienceofdemocracyintheMiddleEast.
１２ Thedata-setisavailableathtp:/www.e.yamagata-u.ac.jp/~oshiro/replication４.htm.
Figure３ DemocratizationorEnduringDictatorship
WeusetheestimatedhouseholdincomeinequalitydataproducedbytheUniversityof
TexasInequalityProject(UTIP).ThemajorindexofincomeinequalityistheGini
coeficient,whichiscalculatedusingasurveyresearchonpersonalincomeinacountry.
However,governmentsofdevelopingcountriesdonothavebudgetsorincentivesfor
carryingoutincomesurveyseveryyear.Thereisalsoadiferenceinthemethodsof
aggregationbetweencountries.Incertaincountries,theGiniindexiscalculatednotbased
onpersonalincomebutonfamilyexpenditure.Thispreventsusfrom colectinga
comparableinternationaldatasetofincomedistribution.
TheUTIPdataisdesignedtomeasureglobalpayinequality— theprojectpays
atentiontocross-nationalcomparison.JamesGalbraith,theprojectleader,hasdecideto
applyTheil’sTstatisticsfrom incomedataonquintilesharestoconductmeasurements
acrosssectorswithineachcountry.UTIPstafscolatesthedatafromindustrialstatistics
ofUNIDO covering３,２００ country-yearobservations.We adoptthe UTIP datain
accordancewith thefolowingcriteria:ascarcityofmissingvaluesandaunique
identification.
WeusetheCivilLibertiesdatacompiledbytheFreedom Houseastheindexof
repressioncost;κ isanoppotunitycostnotmeasurabledirectly.However,thecitizenmay
besubjectedtosurveilanceorinterrogation bysecurityunitsofan authoritarian
governmentatlowrepressioncost.Suchsocietylacksanysenseofhumanrightsaswel
astheprotectionofindividualrightsfrompublicauthority.Thelowertherepressioncost,
thewideristhedegreeofreedomofrepressivemeasuresunderadictatorship.Thehigh
CivilLibertiesindexmeansthatthereisnofreedom ofassembly,demonstration,open
publicdiscussion,orpoliticalorcivicorganization.Italsomeansthatthereisnoprotection
frompoliticalterror,unjustifiedimprisonment,exile,torture,orabreachofpropertyrights
bygovernmentoficials.
ThedependentvariableisthecompetitivenessofpoliticalparticipationPARCOMP,
producedbythePolityIVproject.ThereasonforemployingPARCOMPisthatAcemoglu
andRobinson(２００６)setacompetitiveelectionfortaxpolicyandredistributionatthecore
oftheirdemocraticpoliticsmodel.Theyregardnon-democraticpoliticsasrestricted
competitionfortaxationatthestochasticriskofarevolution.Itisdeemedappropriatethat
wetreatdemocratizationasanorderedcategoricalvariable.
MarshalandJaggers(２００２)definePARCOMPismeasuredonafive-categoryscale.
Theleastcompetitivecategoryis“repressed”whichcontainstotalitarianpartysystems,
authoritarianmilitarydictatorships,anddespoticmonarchies.The“suppressed”category
permitssomeorganizedpoliticalparticipation outsidethegovernment.Theregime
prohibitssomekindsofpoliticalorganizationoraction,andfrequentlyharassespolitical
oppositions.Inthe“factional”category,parochialorethnic-basedfactionscancompetefor
politicalinfluencetoencouragespecificissuesfortheirowninterests.
The“competitive”categorydenotesfreepoliticalparticipationinademocracy.The
regimeinstitutionalizedelectionsastheformalchanneltoinfluencepoliticsatthenational
level.Politicalpartiesorgroupsarenotbasicalyrestrictedorexcludedfromparticipation
intheelections.Additionaly,thereistheThe“transitional”statebetweenthefactional
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andcompetitiveinPARCOMP.
Thistypeofdependentvariablei.e.,orderedcategoricalscale,requiresorderedchoice
modelsofpaneldataanalysis.Theacceptanceistherandomefectsmodeloftheordered
probit because our computation results describe that democratic transition,not
consolidation,hasalinerrelationshipwithinequality.Werejectothermethodsforthe
folowingreasons:assumptionsofeachcountrywithinherentheterogeneityanddynamism
exclude pooling estimations.However,paneldata analysis with the large-N case
encountersdificultywithestimationinthefixedefectsmodel,whenitlosesdegreesof
freedom.
Wesetupincomeinequalityandrepressioncostastwoindependentvariablesinthe
orderedprobitmodel.Controlvariablesarelogtransformedgrossdomesticproducts,
economicgrowthrate,religiousfractionalization,ethnicfractionalization,anddummy
variableofdevelopedcountries.Thesampleis１３６countrieswiththirty-yearperiods.
3.2EmpiricalResults
Table１ reportstheresultofboththepoolingestimationandtherandom efects
modeloftheorderedprobitanalysis.Wecanobservefromthechi-squaredtestthatthis
empiricalmodelissignificant.Acoupleofindependentvariablessuchasincomeinequality
andcivilliberty,arealsosignificant.１３TheleftsideofTable１i.e.,thepoolingestimation,
presentsthenegativerelationshipbetweeninequalityandpoliticalliberalization.Theresult
iscontrarytothehypothesisdeducedfromthemodel.Thesignsofbothcoeficientson
therightsideareinaccordancewiththeAcemogluandRobinsonmodel.Theresultofthe
randomefectsmodelsatisfiestheoutputsofthenumericalsimulation.
TheimpactofrepressioncostisconsiderablystronginTable１.Thisistobe
expectedfrom theAcemogluandRobinsonmodelaswelasfrom historicalknowledge
aboutdemocratization.We are interested in the efectofinequality on political
liberalizationunderthecontrolofrepressioncost,inaccordancewiththeoreticalinference.
ThestatisticalresultsupportsthehypothesisfromthesimulationinSection２.４.
ItisnoteasytointerpretthecoeficientofincomeinequalityontherightinTable１.
Anadditionalcalculationwilfacilitatetheinterpretationoftheresult.Themarginalefect
ofthevariableshowsanintuitiveunderstandingoftheimpactoftheincomegapon
politicalregimes.Judgingfromthecross-tabulationofpredictionsinTable２,themodelfits
asetofobservations.
Table３reportsthemarginalefectsofincomeinequality.Butwemusttakeitinto
considerationthattheGiniindexistransformedintheestimations.Weassumethat
inequalitybecameworse,increasingfrom forty-fivetofifty-fivepointsoftheGiniindex.
This deterioration,ceteris paribus,decreases the probability of “repressed” or
“suppressed”competitionandincreasestheprobabilityof“competitive”participationina
democracy.Themarginalefectofinequalityhasthefolowinginfluenceonthepolitical
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１３ ThequantitativemodelsadapttheformulaforincomeinequalityinReuvenyandLi(２００３):log[Gini/(１００-
Gini)].
competition:the probability of“repressed” ispredicted to decrease by０.５８ and
“suppressed”by１.３３ percent.“Factional”competitionalsofalsby１.３９,however,the
“transitional”categoryisexpectedtoincreaseby０.８６and“competitive”participationby
２.２５percent.
４.Discussion
This research undertakes a theoreticaland quantitative analysis ofenduring
authoritarianregimesinthedevelopingcountries.Thenumericalsimulationofthe
AcemogluandRobinsonmodeldescribesacausalrelationshipbetweennationalincome
sharingandpoliticalregimes,andexhibitsthevisualizationsoftheeconomicimpacton
regimetransformations(Figures１-３).Therandomefectsorderedprobitanalysiswiththe
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Table１ TheEfectsofInequalityandRepressiononPoliticalLiberalization
Random EfectsPoolingestimatation
S.E.CoeficientS.E.CoeficientVariables
０.１０４０.３５１**０.１０６－０.４４３**Gini(log)
０.０５８１.１３４**０.０４１０.２１９**GDP(log)
０.００６－０.００６０.００５－０.００３Growth
０.０１９－１.０２５**０.０２４－０.９６４**CivilLiberty
０.２８３０.１５７０.１３１－０.１９８ReligiousFraction
０.２１５０.７６０**０.１１４０.５４８**EthnolinguisticFraction
０.１９０１.２５２**０.１１８１.３２５**OECDdummy
０.０２７１.２９１**０.０４０１.０６４**μ１
０.０３６２.５５５**０.０４５２.１２７**μ２
０.０５８４.５４４**０.０６４３.４３１**μ３
２１２５２１２５N
－１５０７.１６６－１７２９.５２４LogLikelihoodFunction
**p<０.０１;*p<０.０５.
Table２ Frequenciesofactualandpredictedoutcomes
Predicted
Total４３２１０Actual
４８５１２２４０１２８２９４０
３３７０５０６３１３７８７１
３１２１５１２３９５６０１９２
３２２６４１８２５０２２４３
６６９５９７６７５００４
２,１２５６７７４４４２５３３４７４０４Total
Table３ MarginalEfectsofInequality
CompetitiveTransitionalFactionalSuppressedRepressed
０.０５６４０.０２１５－０.０３４８－０.０３３４－０.０１４６Gini(log)
paneldataprovidesevidencesupportingthehypothesisfromthesimulation(Table１).This
resultmakesameaningfulcontributiontoempiricaldemocratizationstudiesbecauseofnon-
adherencetoapositiverelationshipbetweeninequalityanddemocracyamongquantitative
researches.
TheauthorsofEconomicOriginsofDictatorshipandDemocracyremarkthatan
empiricalinvestigationisanareaforfutureresearch.１４ Thisstudyisanempirical
quantitativeanalysisundertheframeworkoftheAcemogluandRobinsonmodel.We
employnotthepoolingestimationbuttherandomefectsmodelbecauseofaproposition
thateachcountryhasitsowninherenceanddynamism.Theresultofthepooling
estimationsuggeststhereisatendencytoadvancepoliticallibertyinasmalincomegap
society.Itdoesnot,however,supportthelogicthat“redistributionpolicynarrowsthegap
betweentherichandthepoorunderdemocracy.”Thepoolingestimationcanberegarded
asakindofcross-sectionanalysiswithanincreasingsampleinthedirectionoftime
series.Thismethodcannotutilizethevolumeofafluentinformationfrom paneldata.
Therefore,itisreasonableandpropertoemploytherandom efectsorderedprobit
estimationfortheabovereasons.
Letusthinkabouttheimplicationofthestudy.Ifauthoritarianregimesarethoughtto
beinastateofequilibrium,itisusefulforanexplanationofdeveloping-countrypoliticsto
inquirewhatmechanismsdetermineapoliticalregime.Geddes(１９９９) producesone
recentinfluentialapproachforequilibriumanalysis.Thisworkhascommoninterestswith
usandinsiststhateachregimetypehasadiferenttolerancetotransformationshock.A
certaintypeofpoliticalregimesisdurabletoshockbecausethefolowerbenefitsmore
fromthestrategyofsupportingthedictatorthanfromabandonment.
However,thisapproachremainswithinregimelevelargumentsandonlymentions
thatsometypesofpolitieshavemorevitalitythanothers.Thereisalsoatechnical
problemincategorizinggovernmentsamongthem:theapproachofGeddesisnotfreeto
facethedificultyofclassification.
Iftheoriginsoftransitionshocksgobacktoeconomy,weshouldbuildacoherent
theoryontheassumptionofanexplicitprincipleaboutindividualbehaviorbehinda
politicalchoice:theutilitymaximizationprinciple.Thisstylepavesthewaytotheorize
comparativedemocratizationstudiesfromthepoliticaleconomicapproach.Theprocessof
coherentmodelbuildingcontributestotherichnessandaccumulationofdemocratization
theories.Theadvanceofscience,asrecognizedinotherdisciplines,wilbeseenin
comparativepolitics.Inaddition,thepoliticaleconomicapproachisfreefromthetroubleof
thepolityclassificationproblem.
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